Primary cultures of rat hepatocytes as a model system of canalicular development, biliary secretion, and intrahepatic cholestasis. IV. Disintegration of bile canaliculi and disturbance of tight junction formation caused by vinblastine.
Treatment of cultured hepatocytes with vinblastine or colchicine caused striking perturbations of the structural organization of the biliary pole and of the junctional complexes. During the early hours of cultivation the reassociation of the bile canaliculi was impaired by the drug, whereas at later times in culture preformed canaliculi were disintegrated to small vesicular remnants lacking microvilli. Vinblastine did not impair tight junction formation per se. However, under the influence of the drug, tight junctional strands associated in an atypic manner perpendicular to the upper surface of the hepatocytes, whereas those strands lining the canaliculi were decomposed to smaller entities and dislocated within the lateral membrane. Concomitantly to the structural disintegration of the biliary pole an accumulation of vesicles in the pericanalicular cytoplasm was noted. As indicated by numerous filipin-induced lesions, they were characterized by a high content of membrane cholesterol. The apical pole and the contiguous membrane on the other hand contained only very few filipin-cholesterol lesions. These findings suggest that antimicrotubular drugs impair the fusion of pericanalicular vesicles with the luminal membranes of the canaliculi, thus interrupting the delivery of membraneous material to the apical pole. In addition, microtubules seem to play an important role in the coordinated development and the structural fixation of the biliary pole of cultured hepatocytes.